In this paper we present a complete framework for the annotation of negation in Italian, which accounts for both negation scope and negation focus, and also for language-specific phenomena such as negative concord. In our view, the annotation of negation complements more comprehensive Natural Language Processing tasks, such as temporal information processing and sentiment analysis. We applied the proposed framework and the guidelines built on top of it to the annotation of written texts, namely news articles and tweets, thus producing annotated data for a total of over 36,000 tokens.
Introduction
The digital era has enabled the creation of large amounts of data that can be used in many knowledge fields. These data, however, need to be "understood" to be useful. Natural Language Processing (NLP) aims at analyzing and extracting textual information that can be employed in tasks such as decision making (Demner-Fushman et al., 2009) or event forecasting (Radinsky and Horvitz, 2013) among many others.
The analysis and processing of the negation itself is relevant to areas such as event information processing (Minard et al., 2016) , sentiment analysis (Jia et al., 2009 ) and discourse relation identification (Asr and Demberg, 2015) . On the one hand, knowing whether an event is affirmed or negated is of utmost importance in the domain of temporal processing for determining the factuality of an event. The positive or negative polarity of an event, in fact, will determine its factuality value, that is to say, whether an event is said to happen or not. Knowing which part of the sentence is most directly negated, on the other hand, may help discriminate which entities participate in an event, which can be very helpful when building entity-based timelines and storylines (Laparra et al., 2015) .
The task of sentiment analysis consists predominantly of determining whether a proposition has a positive or a negative polarity. In this case, the presence of a negation can revert the polarity of the proposition and, thus, its identification is essential. Finally in the domain of discourse analysis, the analysis of the expression of negation is needed when extracting relations between parts of the discourse, for example to find chose alternative relations or contrast constructions.
While affirmative sentences do not need any syntactic marker, negation is typically expressed by some kind of syntactic or lexical element that changes the polarity of the whole sentence or of some elements of the sentence. Each language has its own means to express negation. Therefore, these have to be identified and their features analyzed as a preliminary step towards the completion of an annotation framework.
We propose a complete annotation framework for the annotation of negation in Italian built on the work by Morante et al. (2011) and Blanco and Moldovan (2011) . In our framework the semantics of negation is represented through the identification of the negation cue (i.e. the lexical element expressing negation), its scope (i.e. the text section that is negated), its focus (i.e. that part of the scope that is prominently or explicitly negated) and, if present, its reinforcement (i.e. an auxiliary negation). In (1) we give an example of negation and its annotation 1 . The novelty of our framework lies in considering all at once the annotation of the scope and the focus of a negation, which implies making some adaptation of the annotation of one with regard to the other.
(1) Non ha parlato [con loro].
(He didn't speak with them.)
We applied this annotation framework on sample sentences taken from written news articles and produced detailed annotation guidelines 2 . Finally, following these annotation guidelines, we annotated two different typologies of written texts, i.e. news articles and tweets, for a total of over 36,000 tokens.
The paper is divided as follows: in Section 2 we summarize the related work on negation annotation, in Section 3 we highlight the main features of the proposed annotation framework, in Section 4 we provide details about the annotation effort we have conducted and in Section 5 we explain how our annotation can be useful for other NLP tasks. Finally, in Section 6 we discuss future work.
Related Work
Many annotation efforts on negation have been conducted in recent years for different purposes. Some of the first attempts of negation annotation were done in biomedical text corpora for which annotation guidelines for negation were created. On one hand, the GENIA corpus manual (Kim et al., 2006) was employed for the annotation of GE-NIA (Kim et al., 2008) , a corpus of 1,000 abstracts annotated with negated biological events and three levels of uncertainty. On the other hand, the BioInfer annotation scheme (Pyysalo et al., 2007) was used for the annotation of entities and the relations and dependencies among them in the BioInfer corpus. The absence of such relationships as in "not affected by" or "independent of" was annotated with the special predicate NOT.
The biomedical corpus BioScope (Vincze et al., 2008 ) is the first corpus in which negation was specifically targeted; it consists of 20,000 sentences, 13% of which contain some negative expression. BioScope is annotated not only with negation cues but also with negation scope, whose 2 The guidelines for the annotation of negation cues, focus and scope in Italian are not public yet, as we are still improving the document in terms of clarity of exposition and examples, but is accessible at the following link: https: //goo.gl/kAmRwN extent is defined as the largest syntactic unit possible.
The guidelines followed in the annotation of the BioScope corpus have been adapted to different domains. Morante et al. (2011) , for example, focused on narrative texts and defined the annotation of negated events in addition to negation cues and their scope. Following this, Morante and Daelemans (2012) created and released the ConanDoyle-neg corpus, a corpus containing Sherlock Holmes' stories annotated with negation and event information, as well as coreference, semantic roles and implicit arguments. In addition, a further adaptation of the BioScope guidelines has been used to annotate the SFU Review Corpus (Konstantinova et al., 2012) , a corpus consisting of 400 customer reviews.
PropBank (Palmer et al., 2005 ) also contains negation information: a NEG functional tag has been assigned to the modifiers expressing negation such as "not", "n't", "never" and "no longer", as defined in the PropBank guidelines (Bonial et al., 2010) . On top of this annotation Blanco and Moldovan (2011) marked the focus of the negation, defined as the most directly and explicitly negated part of the sentence. The resulting dataset was employed, together with the ConanDoyle-neg corpus, in the *SEM 2012 Shared Task Resolving the Scope and Focus of Negation 3 .
Among corpora containing annotations of negation and its scope it is worth mentioning the Product Review Corpus (Councill et al., 2010) , which was built automatically with a system trained on the BioScope corpus.
While the work mentioned above focuses exclusively on the English language, the only work on negation in Italian we are aware of is that of Attardi et al. (2015) in the medical domain. They annotated a corpus of medical records in Italian with medical entities (diseases, drugs, etc.) and added a marker to indicate whether an entity appears in a negative context. This annotation is limited to the identification of the absence or presence of a medical entity.
However, Spanish and Italian are closely related languages and share many features, which allowed us to take into consideration work on negation in Spanish. Similar to the work on Italian medical records, Stricker et al. (2015) have anno-tated radiology reports with findings (observations and medical conditions) and they have assigned a value, "affirmed" or "negated", to each of those findings. More similar to our aim, we can cite the Spanish section of the SFU Review Corpus (Martí et al., 2016) , which has been annotated with negation by Jiménez-Zafra et al. (to appear), partially following the ABSA guidelines used for Task 12 in SemEval-2015 4 .
Annotation Specifications
We propose an annotation scheme for negation in which we have defined the elements to be annotated and their features based on (Morante et al., 2011) and (Blanco and Moldovan, 2011) , thus including negation cues, negation scope and focus.
Having Italian as the target language, we relied on the Italian grammar by Serianni and Castelvecchi (1988) and on corpus observation for language-specific phenomena related to negation.
Negation Cues
Negation is a linguistic phenomenon that inverts the truth value of the proposition it is applied to (Martí et al., 2016) . Negation is usually expressed by lexical and syntactic elements that are called negation cues.
Following Morante et al. (2011) , only negation cues expressed by adverbs, such as non / "not", pronouns, as nessuno / "nobody", determiners, as nessun / "any", and prepositions, as senza / "without" have been taken into consideration in our annotation effort. Negation expressed by verbs or nouns, on the other hand, (as in Rifiuto / "I refuse", see example (2)), remains out of our scope. It is also relevant to note that we have not addressed affixal negation (e.g. the negative prefixes in-and a-, see example 3) as we do not want to go below the unit of a token.
(2) Rifiuto di parlare.
(I refuse to talk.) (3) Un impercettibile odore inondava la stanza.
(An imperceptible smell invaded the room.)
As a result of exhaustive research on negation cues in Italian, we have compiled a list that includes both one-word constructions (e.g non / "not", see example (4)) and multi-word expressions (e.g. per niente / "(not) at all", see example (5)).
(4) Il dato nonè ancora preciso.
(The data is not precise yet.) (5) Era una donna per niente candida.
(*She was a woman not at all candid.)
Following Morante et al. (2011) we do not annotate as negation cues those negative forms that do not actually express negation, such as the expletive non in non appena / "as soon as" or non in fixed constructions such as non a caso / "not by chance".
In general, every negation cue is associated with its scope and focus. Ellipsis, unfinished sentences and other phenomena, however, may prevent it from happening as it is the case of no / "no" when it is a one-word answer to a question. In (6), for example, no is annotated as a negation cue with no focus or scope as the reference to winning is expressed in the previous sentence, while the annotation of the scope and focus of a negation does not go beyond sentence boundaries. (Did you win? No.)
Scope
As Morante et al. (2011) do, we consider the scope of a negation cue to be the extent of the text affected by the cue; more specifically, the scope of a negation corresponds to the section of text expressing the proposition whose truth value is inverted by the negation. The suggested test to determine the extent of the scope "it is not the case that" proposed by Morante et al. is also employed for Italian (non si dà il caso).
As a general rule, the negation cue remains out of the scope since it does not change its own polarity (7) 5 . However, an innovative feature of our framework is that negation cues which carry a richer semantic meaning than plain negation are included inside the scope; this is the case, among others, of nessun / "no (determiner)" (8), mai / "never", nessuno / "nobody", and nulla / "nothing".
We have taken the decision of including such negation cues in the scope because they convey more than just a negative meaning. When turning negative sentences into affirmative sentences, the plain negation cues will be removed whereas richer semantic negation cues will be replaced by a positive counterpart. For example the affirmative version of the sentence (7) will be Il presidente tratta con gli assassini / "The president deals with the murderers", and for the sentence (8) Qualche militare italianoé rimasto ferito / "Some Italian soldiers have been wounded".
(7) Il presidente non tratta con gli assassini.
(The president does not deal with murderers.) (8) Nessun militare italianoè rimasto ferito.
(No Italian soldier has been wounded.)
Focus
Focus is defined as that part of the scope that is most prominently or explicitly negated (Huddleston and Pullum, 2002); as an example, con gli assassini / "with the murderers" is the focus of non / "not" in (9).
(9) Il presidente non tratta [con gli assassini].
(The president does not deal with murderers.)
In some cases it is possible that the extent of the focus coincides with the negation cue; this happens with negation cues which not only express negation but carry a richer semantic meaning. For example, mai / "never" expresses a reference to time, while nessuno / "nobody" expresses a reference to human beings (10).
(10) [Nessuno] ha cercato di fermare l'uomo.
(Nobody tried to stop the man.)
It is worth underlining that this is perfectly in tune with the decision explained above (Section 3.2) to include these negation cues within the extent of the scope.
Reinforcement
In Italian (as in other romance languages such as Spanish), negations precede the verb (11 and 12). When the negation is moved after the verb as in (13), an auxiliary negation (reinforcement) is added to fill the position that has been left empty. In this case, we annotate the negation cue and associate it with the reinforcement, besides associating it with its focus and scope as in all other cases. 
Discussion
In our framework we address both scope and focus. Since, by definition, the focus is the most prominently negated part of the scope, we explicitly added the constraint according to which the focus should always be included in the scope. In cleft sentences though, the focus is detached from the clause where the negation cue is placed; in (14), for instance, the focus is dal 30 agosto / "since the 30th of August". As a result, the focus would be outside the extent of the scope (the annotation of the scope, in fact, does not go over clause boundaries). To ensure that the focus is included within the scope, we decided to expand the extent of the scope to include as well the detached part of the cleft sentence. The annotation of relative pronouns and the elements they refer to (noun, pronoun or phrase) is also worth a more detailed discussion. In order to be aligned with the annotation framework proposed by Morante et al. (2011) , we decided to include relative pronouns in the scope, but not their antecedents. For example, in (15), we have annotated che hanno voluto andarci / "who did want to go there" as the scope.
However, one might argue that the inclusion of the antecedents (i bambini che hanno voluto andarci / "the children who did want to go there") would have made the scope more informative and that the "it is not the case that" test (see Section 3.2) suggests to include bambini / "children" in the scope. 4 Annotating Negation
The annotation framework described above has been applied to an annotation task which included two significantly different types of texts, i.e. news articles and tweets.
Negation in Fact-Ita Bank
We annotated with negation 71 documents of Fact-Ita Bank (Minard et al., 2014) , a corpus which consists of 169 news stories taken from ItaTimeBank (Caselli et al., 2011) . From Ita-TimeBank, it inherited the annotation of events, which was performed following ItTimeML (Caselli et al., 2011) , the Italian version of the TimeML annotation scheme.
For a subset of 6,958 events, Fact-Ita Bank contains the annotation of the factuality attributes (i.e. polarity, time and certainty) as defined for FactA -Factuality Annotation (Minard et al., 2016) , a task which has been organised in 2016 in the context of the EVALITA evaluation campaign 6 . Fact-Ita Bank has been used as training corpus for FactA and is distributed with a CC-BY-NC license 7 .
Negation in Tweets
We annotated with negation 301 tweets that were used as test set for the FactA pilot task on social media texts (Minard et al., 2016) .
Also in this case, the texts contained the annotation of events (following It-TimeML) and of the event factuality attributes (as defined for the FactA task at EVALITA 2016).
Annotation Task
The annotation task has been performed using CAT 8 (Content Annotation Tool) (Lenzi et al., 2012), a web-based text annotation tool. The annotated data are in an XML-based stand-off format where different annotation layers are stored in separate document sections and are related to each other and to source data through pointers.
Four annotators were involved in the annotation task. We estimate the annotation effort to be ten working days of an expert annotator.
Inter-Annotator Agreement
When we had completed a first version of the guidelines we tested the inter-annotator agreement (IAA) with three annotators (who had been involved in the definition of the task) over 8 news articles from Fact-Ita Bank, for a total of 47 negation cues 9 (IAA-1).
We computed the F-measure on the exact match for each annotator pair and for each markable (negation cue, scope and focus). Hripcsak and Rothschild (2005) shows that for tasks in which the number of negative cases is unknown, undefined or very large, inter-annotator agreement can be quantified using the average pairwise F-measure. The first column in Table 1 shows the average of the pairwise F-measure values obtained, which is 0.93, 0.52 and 0.55 for the negation cue, the scope and the focus, respectively. As we were not completely satisfied with the results, we improved the annotation guidelines and enriched them with examples taken from the dataset used for the first test. Then, in order to evaluate the improvement, we produced a small gold standard (4 news articles from Fact-Ita Bank) annotated by two expert annotators (who had been involved in the previous test) and had it annotated by another person who had the improved version of the guidelines as its only source of information (IAA-2).
The second column in Table 1 shows the results of this experiment in terms of F-measure. The agreement on the annotation of the scope in IAA-2 is much better than in IAA-1, with a average F-measure computed on the strict match close to 0.7 (for the scope) and close to 0.6 (for the focus). Moving to a relaxed match (acceptance of one-word difference when comparing two strings) the average F-measure for the scope increases to 0.85 and for the focus it reaches 0.77.
Discussion
In total we annotated 71 news articles from FactIta Bank, including those used for the IAA, and 301 tweets. In Table 2 we present a quantitative description of the data. We can observe that the average size of scope and focus is bigger in news than in tweets. This is mainly due to the limitation of characters in tweets and to the writing style, which is closer to oral speech, with very short sentences. Not surprisingly, in both corpora the most frequent negation cue is non / "not". Table 2 : Quantitative data about the annotated corpora
During the annotation and the inter-annotator agreement phases, we noticed that the annotation of the focus in written texts is a very difficult task, even for humans. Taking into account certain linguistic phenomena can help in interpreting a negative sentence to some extent. For example, the fact that a subject pronoun (which is usually omitted in Italian) is expressed in a sentence indicates that the focus is on the subject itself (e.g. in (16) the focus is on the pronoun io / "I"). Word order can also be used to determine the focus of a negation, but prosody is undoubtedly the most useful aspect. Since we work on written texts, and do not have this kind of data, our focus annotation strongly relies on the interpretation of the annotator, which decreases inter-annnotator agreement. On the other hand, the annotation of the scope is a more straightforward task. In the first interannotator agreement phase the agreement for the scope annotation was low due to some imprecision in the guidelines, as well as small issues in the management of nested annotation by the annotation tool. The main disagreements were related to i) the inclusion or not of the negation cues in the scope, ii) the annotation of cleft sentences, and iii) the treatment of parenthetical texts. However, in the second inter-annotator agreement phase, the disagreements concerned mainly the discourse connectives which should be excluded from the scope but were not excluded by one annotator.
The annotation of tweets enabled us to observe new phenomena in the expression of negation and so to add some annotation rules. The main differences between news articles and tweets are the size of the text, and as a result the amount of context information available, and the style (which in tweets is close to that of oral speech, with the use of slang and sometimes vulgar language). In news articles, sentences are well written and often quite long; usually the reader has all the context needed to understand a piece of information. On the other hand, sentences in tweets are very short and sometimes incomplete. Incompleteness can lead to focus ambiguity and even to the absence of the focus. In (17), for example, there are dots where the focus should be. We decided to annotate the verb that is negated, but one could argue that the dots should be annotated as focus instead or that no focus should be associated with the negation cue. Another difference between tweets and news articles is the use of non standard language. In tweets we find abbreviations, repeated words, non alpha-numeric symbols, grammar mistakes, and sometimes missing words. When annotating tweets, for instance, we added to our list a nega-tion cue that we had not found before, nn, which stands for non / "not". Tweets also contain hashtags which are used to link tweets to some category topics and they can include a negation. For example the hashtag #Nonbeccomailaporta / "I never strike the target" could be decomposed and annotated with negation: "mai" will be the negation cue and the focus, "non" the reinforcement and "beccomailaporta" the scope. But at the moment, as the annotation tool does not manage the annotation of units smaller than a token, we do not annotate it. Finally, one tweet contained the only case we found of negation of coordinated phrases (e.g. in (18)).
Relevance of Negation Annotation
As mentioned in the introduction, our research on negation is motivated by the interest of employing it for temporal information processing and, more speciically, for the processing of events and their factuality value.
The identification of the scope may help in factuality resolution. In our corpus, which has been previously annotated with temporal information, directly negated events like uccideranno / "will kill" (19) are given a negative factuality value. Events like ha rivendicato / "has claimed responsibility" in (20), instead, have been given a positive polarity as they are not directly negated. In fact, they have a positive factuality value, although they are implicitly counterfactual, since, in this case no responsibility claim has been done. In example (20), the event ha rivendicato falls under the scope of the negation and its factuality value has changed. Either because the event is directly negated (19) or because an argument of that event is negated (20), the final factuality value of an event will be negative.
However, the scope is not enough to decide on the factuality value of an event. sequestro / "hijack" in (20) falls also into the scope extent but it preserves its positive polarity, since it is a subordinated event and the negation affects the main clause. Therefore, we consider scope information to be useful for factuality resolution, but it has to be complemented by other linguistic information such as sentence structure and argument information.
As far as focus is concerned, we assume that in some cases the identification of the focus may help build entity-based timelines, that is to say, timelines that gather and organize the events in which a certain entity participates. As counterfactual or non-factual events have not happened or will not happen, we will exclude those from the timeline.
When an entity is the focus of the negation, we hold that it does not take part in the event, since it is explicitly negated. As a consequence, that event will not be considered for the timeline of that entity. If we were to build a timeline from example (21) taking "Putin" as the target entity, we should include ha detto / "has said" and essere / "is" in the timeline. On the contrary, siè recato / "has attended" will not appear in the timeline, since it is explicitly mentioned, through the negation of the subject lui / "he", that he did not attend the funerals. Finally, the event "funerals" has a factual value (i.e. the funerals took place), but since Putin did not go, they will not appear in Putin's timeline.
(21) Putin ha detto di essere col cuore a Beslan, anche se [lui] non siè recato ai funerali.
(Putin said his heart is in Beslan, even though he did not attend the funerals.)
Although we have only worked on news documents, we expect that the processing of negation will also be useful for sentiment analysis (e.g.in movie or book reviews). The identification of negation scope may help in defining the polarity of the events in the scope, which is a highly relevant feature in these kinds of texts.
Conclusion
In this paper we presented our work on defining a common annotation framework for scope and focus of negations and the annotation performed on two corpora: Fact-Ita Bank, which is composed of news articles, and a corpus of tweets. We conducted this work on the Italian language but we plan to use the annotation framework to perform annotation in other languages, in particular in Spanish, French and Basque.
The interpretation of negation is an important task for detecting the factuality of events and we now have corpora annotated with both negation and factuality at our disposal. In the short term we expect to conduct a study about the relationship between negation scope and factuality annotation.
As far as focus annotation is concerned, we will use that information for the identification of the directly negated entities in order not to include them in role structures. This information will also be used to improve the entity-based timelines and storylines, keeping the events in which negated entities participate out of candidate events to form the timeline.
Our framework does not include the annotation of negation expressed by verbs or nouns (e.g. cancel) and affixal negation (e.g. illegal). We plan to include these aspects as well and, consequently, to verify to what extent the current annotation guidelines account for their annotation of scope and focus.
Negation does not always have the same intensity and can be total or partial. Some words increase the intensity of the negation and other reduce it. For example the negation in "not all the students arrived" is partial, whereas in "he did not arrive" the negation is total. For the moment, all these cases are annotated in the same way and the different nuances are not considered, but we intend to add some markers of degree to the negation cues, so as to normalize this information.
Finally, the annotated data will be soon made available from the website of the HLT-NLP group at FBK (http://hlt-nlp.fbk.eu/) and used to implement and evaluate a system for negation detection in Italian.
